Abstract. 2014 We measured the dielectric anisotropy 039403B5 of two compounds (507 and 508) of the p-pentoxy-benzylidene-alkylaniline series, in their nematic and smectic phases : A and B for 508, A, B and C for 507. 039403B5 increases strongly in the smectic phases. We interpret this by an increase of the dipole-dipole correlations.
1. Introduction. -Recent works [1, 2] on liquid crystals have shown that the dielectric behaviour in the smectic phases is very different than that in the nematic phase. In this phase, the dielectric anisotropy comes essentially from the fact that the molecular dipoles cannot take all the possible orientations, as in the isotropic liquid. Because of the nematic order, some orientations are more probable and this gives a difference between el, II (when the director n and the electric field E are parallel) and 03B5_L (n and E are perpendicular). It is the physical basis of the theory of Maier and Meier [3] . Extending the Onsager theory to the case of the nematic phase, they give the dependence of E II and --L with the temperature T and with the nematic order parameter S. This theory describes with great success the dielectric properties of a nematic liquid crystal [4] . However, the measurements of materials with G II &#x3E; 03B5l in the nematic phase show that the dielectric anisotropy G II -El decreases when the temperature T decreases and the material becomes smectic. With further decrease of T, change in the sign of ëjj II -G.l is observed i.e. in the smectic phase one can observe 03B51 &#x3E; 8)j, although in the nematic phase GII &#x3E; 03B51. De Jeu et al. [1] suggested an explanation to this phenomenon which takes into account the dipolar correlation [5] , these had been completely neglected in the Maier and Meier theory. It is shown [1, 4] The points b and c have not been completely verified and it is the purpose of this paper to check these predictions [7] . We measured the dielectric constants 811 II and e, of In (1) and (2) [1] and [2] . In the SmB phases, these functions are almost constant (if T 47 °C). We note that in the SmC phase, the two correlation functions are nearly equal, in contrast to the situation in the SmA and B phases. The effect of the tilt angle on the correlation function is more easy to visualize if we draw as a functiôn T (Fig. 7) . We note the close similarity of this curve with the curve of Ae.
However, we have to precise the limitation of the theoretical predictions of reference [2] . We give explicit expression for g II and g 1. in the SmB phase.
where r is the mean distance between the molecules.
At the same temperature, we must have 1 glu Il I/gl = 2, taking into account that C2 = s2/2. But, from figure 6, we have gl &#x3E; 1 g II 1, in the SmB phase. Clearly, the theory of référence [2] gives correctly the temperature Fig. 7. -T(gl -gll) versus T. Note the similarity with figure 4, showing that the dipolar correlations are the origin of the dielectric anisotropy in the smectic phases.
depéndence of As, but we have to improve the model, in order to give more realistic expressions for g Il and g1.. 4 . Conclusion. - We measured the dielectric anisotropy of two compounds in their nematic, and smectic phases. As is low in the nematic phase and increases strongly when the samples are in the smectic phases. In our case E Il si in the nematic and this inequality is true also in the smectic phases. This is in contrast to the case where E II &#x3E; E 1. in the nematic phase [1, 2] , where there is a reversal of the dielectric anisotropy in the smectic phase. All these behaviours are very well explained by the dipole-dipole correlations which become to be important in a layered structure. We get in general good agreement with the theoretical predictions of reference [2] .
